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FIGURE 1. The five regular polyhedra. Each is composed of a single type of regular
polygon, with the same number of polygons meeting at each corner. The tetrahedron,
octahedron, and icosahedron are made of triangles, the cube is made of squares, and the
dodecahedron is made of pentagons.

much of Book XIII of his Elements to their construction. They have
lost none of their fascination today.

It is easy today to underestimate the significance of the discovery of
the regular polyhedra. In its time it was a major feat of mathematical
imagination. In the first place, in order to count the number of ob-
jects of a certain kind you have to be aware that they are "of a certain
kind." That is, you must recognize that these objects have properties
that distinguish them from other objects and be able to characterize
their distinguishing features in an unambiguous way. Second, you must
be able to use these criteria to find out precisely which objects satisfy
them. No one knows just how the ancients made their discovery, but it
is easy for young children today, especially if they have regular polygons
to play with, to convince themselves that the list of regular polyhedra is
complete (Figure 2).

The key ingredients of mathematical classification were already in use
thousands of years ago: characterizing a class of objects and enumerat-
ing the objects in that class. What has changed throughout the centuries,
and will continue to change, are the kinds of characterizations that seem
important to us and the methods that we use for enumeration. Figure
3 shows several classes of objects that can be grouped together from
a mathematical point of view. Examples such as these can stimulate
student discussion: What properties characterize each class? Are there
different ways to classify these objects? What other objects belong to
these classes? We mention here a few of the classification schemes that
have proved effective in many applications.

Congruence and similarity. Two objects are congruent if they are ex-
actly alike down to the last detail, except for their position in space.
Cans of tomato soup (of the same brand) in a grocery store, square tiles
on a floor, and hexagons in a quilt pattern are all familiar examples
of congruent figures. Two objects are similar if they differ only in po-
sition and scale. Similarity seems to be a very fundamental concept.
Preschoolers understand that miniature animals, doll clothes, and play
houses are all small versions of familiar things. The fact that even such
young children know what these tiny objects are supposed to represent